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TITLE 



Device For Eliminating The Flickering Phenomenon Of TFT-LCD 



Field of the Invention 

The present invention relates in general to a thin- 



particular, the present invention relates to a flicker-proof 
thin- film- transistor liquid- crystal -display . 

Description of the Related Art 

The structure of a conventional TFT-LCD is comprised 
essentially of LCD cells comprising a pair of electrode 
substrates filled with liquid crystal molecules . Polarizors are 
adhered to the sides of the electrode substrates. Signal lines 
and scanning lines are formed perpendicularly with each other 
forming a matrix on one of the substrates. The scanning lines 
are connected to each gate of the TFT controlling the on/off 
state of the. TFT and hence the writing of video signals. 

Referring to Figs. lA and IB, a pulse signal at the front 
of the signal scanning line is shown in Fig.lA. Because of the 
parasitic resistors and capacitors on the scanning line, the 
input pulse signal is subjected to RC (time constant) delay. 
Therefore at the end of the scanning line, the pulse wave is 
transformed to that shown in Fig. IB. A voltage coupled from the 
gate of the TFT is defined as follows: 
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where is the voltage applied to the gate, Cggis the capacitance 
between the gate and the source, is the capacitance of the 

liquid crystals, and Cg^ is the capacitance of a storage 
capacitor . 

5 The voltage applied to the gate of the TFT at the front end 

of the scanning line is V^i, and the voltage applied to the gate 
of the TFT at the rear end of the scanning line is Vg2. In the 
conventional art, because Vq^ is greater than V^^. the coupled 
voltage Vcqupledi is greater than Vcoupled2 • ^s a result, the LCD 
10 display may flicker. 

% si 
=1 

In order to solve the problem of flickering, Japanese 
^^J Patent Application Laid-Open No 11-281957 (Sharp Corporation) 

in reduces the gate voltage. That is, the circuit in Fig ,2 is 

adopted to provide the V^h in Fig. 3 for the driving circuit of 
O 15 the gate of the TFT and the pulse wave generated is as shown in 
Figs.4A and 4B. Referring to Fig . 3 , S^c is a trigger voltage for 
j,? controlling switches SWl and SW2 such that the circuit is 

discharged when SWl is off and SW2 is on resulting in drop of 
Vqh; and the circuit is connected to the power supply V^^ and 
20 recharged when SWl is on and SW2 is off to allow V^h to climb 
back. Additionally, Fig. 3 shows curve A representing the 
voltage signal V^^at a lower temperature and curve B representing 
the voltage signal Vvh at a higher temperature. 

In Figs.4A and 4B, the front end of the gate pulse input 
25 to the scanning line is slashed so that the gate voltage of 
the input pulse is approximately equal to the gate voltage V2 
of the pulse transmitted to the end of the scanning line. Hence 
the coupled voltage V^oupledi is approximately equal to Vcoupled2 to 
avoid the flicker phenomenon. 
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Transistor is usually used as a switch as shown in 
the circuit in Fig. 2. Normally, TFT needs a longer period 
to be recharged when the temperatures is low dues the 



temperature characteristic of Transistor slashes the gate 
pulse more at lower temperatures. The slashes on the gate 
pulses reduce the recharging time of the TFT. Consequently, 
insufficient recharging time of TFT occurs at lower 
temperatures . 



An object of the present invention is to provide a 
device minimizing the flickering phenomenon of a thin-film- 
transistor liquid-crystal-display (TFT-LCD) , and avoiding 
the recharge problem when the TFT operates under low 
temperature . 

To achieve the object of the present invention, a 
flicker-proof device for a TFT-LCD provided using 
temperature compensating components or circuits to achieve a 
Vgh curve corresponding to the temperature characteristics of 
the TFT. In other words, the gate pulse is slashed more 
substantially at high temperature and less at low 
temperature so that the recharging problem at low 
temperature is solved. 



The present invention can be more fully understood by 
reading the subsequent detailed description in conjunction 
with the examples and references made to the accompanying 
drawings , wherein : 



inferior mobility of the carriers. 



Nonetheless , 



the 
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Fig. 2 shows a pulse signal at the end of the signal scanning 

line ; 

Fig. 3 shows the I/O signal waveform of the circuit in 
Fig.2; 

Figs. 4A and 4B show the pulse wave provided to the gate 
of the TFT on the scanning electrode by the circuit in Fig.2; 

Fig. 5 shows the circuit of the device used in the 
embodiment of the present invention to eliminate the flickering 
of the TFT-LCD; 

Fig. 6 is the I/O waveform generated by the circuit in Fig. 
5 ; and 

Fig. 7 shows the pulse signal provided to the gate of the 
TFT of the scanning line according to an embodiment of the 
present invention. 




20 



25 



30 



ggrSIUE B DESCRIPTIO I ^ OF THE PKE KK kKED EMBUDlMi 

?§^erring to Fig. 5, the device of the present^ifivention for 
eliminating the flicker phenomenon of a thijgr^film- transistor 
liquid-crystal-display (TFT-LCD) compris^rS: a first switch SWl 
10, a discharge circuit 12, a second/^itch SW2 14, a trigger 
signal source 16 and a plurality o^^^ompensators 18. The first 
switch SWl 10 is configured bet^en a power supply and the output 
end of the device. The disch^ftge circuit 12 is connected between 
the first witch SWl 10 apd the output end of the device at one 
end and is connected t:/5 the other ground at the other end. The 
second switch SWZ/14 is used for controlling whether the 
discharge circuix is grounded. The trigger signal source 16 is 
used for con^olling the switches SWl and SW2 . When the first 
switch SW/\o is on and the second switch SW2 14 is off, the output 
end o£/^the device is connected to the power supply V^^^ and the 
c j.. 3rGuit — irs" rechargea . When the first switch SWl lU iu oil aiid^ 
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10 Fig. 6 shows the voltage signal V^h generated by the power 

f "^S 

h3 supply described above. Curve A' represents the pulse wave of 

as 

r5 a higher temperature, curve B' shows the pulse wave of 

-J 

"^GH a lower temperature, 
vl The voltage signal Vq^ is sent to the driver of the gate 

H 15 of the TFT and output as the gate pulse shown in Fig. 7. As shown 
^1 in the Fig. 7, curve A" is the gate pulse at a lower temperature. 

Being slashed less, it provides a longer recharging period for 
p the TFT. Curve B" is the gate pulse at a higher temperature. 

It is slashed more substantially to provide a shorter recharging 
20 period for the TFT. 

The first and the second switches 10 and 14 can be transistors 
and are controlled by the trigger signal 16. The discharge 
circuit 12 comprises a resistor R and a capacitor C connected 
in parallel, wherein the resistor R is grounded via the second 
switch SW2 . 

n be a component , such as 



Xhe tempera tare cumpenoator 
a transistor with certain temperatyjs© — ehaxacceristics or a 
thermistor, or a tempa-^^a^Cure- compensation circuit such as a 
diode circuirt": The temperature compensator of the present 
30 djjiae^fc^reFi — hais — a — negative — bemperaturc — nono^=lr^^ Taking the 
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the 



tjiermistor for example, trh c roo- h5bam :r^""gecomes smaller when 
temperature becomes larger. Conversely, the resistaripa-D^comes 
larger when the temperature decreases . Wjaeil^the temperature 
becomes lower and the resistance ij^^rfeases, the RC constant in 
the discharge circuit 12 inp^€ases . As a result, the discharge 
rate becomes slower ,^^.a^id the pulse wave provided to the TFT is 
slashed less , ^.i^aving a longer recharging period for the TFT. 
In othe:^>w^rds , the image signals on the signal lines have more 
tinje^ to be written into the liquid crystal capacitors and the 
dye capacitorc at the low err^ cemperacure ^ 



^Jl^^yK/^ t^^i^ present invention uses devices 

^3/temperature-compensat ion characteristics to maket-he^gate pulse 
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wave suffer less from the slash impact,.artr"^ow temperature and 
more at high temperature. Tjieif'eby, the length of the TFT 
conductive time to meet th^recharging requirements at different 
temperatures can^be controlled. The temperature-compensation 
device canjs-^components or circuits with negative temperature 

While the present invention has been particularly shown and 
described with reference to a preferred embodiment, it will be 
readily appreciated by those of ordinary skill in the art that 
various changes and modifications may be made without departing 
from the spirit and scope of the invention. It is intended that 
the claims be interpreted to cover the disclosed embodiment, 
those alternatives which have been discussed above and all 
equivalents thereto . 
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